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(54) 3-Amlno-17a-aza-D- homoandros- 
tane derivatives 

(57) Compounds ofgeneral formula I 



CH3 



^(CH2)n 




wherein 

R I represents a methylene or N-CH3 
group; 

/7 is 1 or 2; and 

the symbol indicates an a- or jS- 
configuration and the acid addition 
salts thereof and the quaternary salts of 
general formula fa 



atoms and A r^presento □ halogen atom 
with the proviso that, when R , repres- 
ents an N-CH, group then the R2 
group attached to the ring including R i 
is attached to the nitrogen atonn of ea.d 
R , group and when R i represents a 
methylene group then the R2 groyp 
attached to the ring including Ri is 
attached to the nitrogen atom of the. 
group 

Said compounds possess interesting 
pharmacological properties in particu- 
lar as competitive neuromuscular block- 
ing agents. . 
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R2 



wherein R „ n and->-are as defined 
above, Rj represents an alkyl or alkenyl 
group containing from 1 to 4 carbon 



2<+) 



.2A' 
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SPECIFICATION 

3-Amino-17a-aza-D- Homoandrostane Derivatives 

5 This invention relates to new 3-amino-17a^aza-D- homoand rostane derivatives, their preparation and phar- 
maceutical preparations containing them. More particularly the invention relatestoS amIno-iya-aza-D- 
homoandrostane derivatives of the general formula 



10 




10 



wherein 

R I represents a methylene or an > N-CHj group; 
n - 1 or 2; and 

20 the symbol represents an a- or )3-configu ration, and acid addition salts and quaternary salts thereof. The 20 
quaternary sails of tlie compounds having the general formula 1 are oncom passed by the general formula I/a 



25 



30 



CH3 



R2 



(CH2)2- 



.R2 



I 



2(+) 



(-) 



.2A' 



(I/a) 



wherein R I, n and the symbol have the same meaning as defined above, and 
35 R 2 represents an alkyi or alkenyf group having from 1 to 4 carbon atoms each, provided that is R, repres* 
ents an-^ N-CH3 group, R2 is attached to the >N-CH3 group; and 
A represents a halogen atom. 

Compounds of the general formulae I and I/a and the intermediates of their synthesis characterized by the 
general formulae viwyuw 

40 



45 




(JK) 



Wherein R, is an alkene-sulphonyloxy, an aryl- or an aralkyl-sulphonyloxy group; 

M .0 
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wherein the symbols are as defined above; and 
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wherein the symbols are as defined above, are new compounds which have not been reported before in the 
literature. The structurally closest known compounds are described in the British Patent Specification No. 
i ;345,971 . These compounds are 17-aza-pregnane derivatives and show bacterid and cholesterine level 
decreasing activity. 
5 The compound of the formula 




II 



10 



10 K4-' I 

wherein R4 is ah a- or )3-hydroxyl group, used as a starting rh ate rial is well known and has for instance been 
described in Tetrahedron 2 7 (4), 734-57 (1965); Helv. Chim. Acta3S, 1404 (1955); 

The new compounds of the general formula I possess voluablo physiological properties and their quater« 
1 5 nar/ salts of the general formula I/a are excellent non-depolarising neuromuscular blocking ageqts having a 15 
short activity period. ... ^ xr 1 

Especially preferred compounds according to the invention include the following compounds of formula 

I/a: ' . , 

3Qr-Pyrrolidino-17a-methyM7a-a2a-D-homo-5a-androstanedimethoiodide; ^ 

20 3^-Pyrrolidino-17a-methyl-17a-aza-D-homo-5a-androstanedimethoiod!deand 20 

3i3-Pyrrolidino-17a- methy!-17a-aza-D- homo-Sof-androstane dimethobromide; 

and the most preferred compound is 
3a-Pyrrolidino-17a-methyM7a- aza-D-homo-5or- androstane dimethobromide. 

It is well known that In the theraphy first of all those muscle relaxants are used which have a more 
26 favourahlfi P.ffect - i.e. are easy to control - and which are of non-polarising - i.e. competitive - type [Negwer 25 

(1 971 ) 4821 ], such as for example pancuronium bromide. These compounds generally have a prolonged 
* activity and as a short activity-type muscle relaxant almost exclusively thedepolarising suxamethonium is 
employed [Negwer (1971) 2289]. ^ . ^. ^ u ^ . 

Until now there has been used no muscle relaxant preparation in the theraphy which has a short activity 
30 period and which belongs to the non-depolarising agents. The object of the present invention is to provide 
compounds having about the same activity period as suxamethonium but belonging to the non-polansing 
compounds. The new compounds are therefore easy to control during their therapeutical application. 

The compounds oecording to the invention arp rxjmpetitive neuromuscular blocking agents, i.e. inhibit the 
transmission of the nervous stimulus to the transverse muscles. The activity of these compounds can be ^ 
35 compensed by acetylcolinesterase inhibitors, e.g. fizostigmine. They have no influence on the blood circula- 
tion and on the endocrine activity. :j «*u 

The potency and the acUviiy period of the compounds according to the Invention were tested on anestnes- 
ized cats and alert dogs. On anesthesized cats the peroneal nerve was electrically stimulated and the 
corresponding contraction of the tibialis muscle was registered. The i.v. doses of the various test compounds 
40 which reduced the contactions to half of their original values were determined. /EDso-vaiues/ In tiie attached 
Table I the EDsu-vatues and the COrresponUhig activity periods ore ohown, wharein term "activity period ts 
intended to mean the time interval between the first appearance of the effect of the test compounds and the 
restoration of the normal muscle contractions. For each test compound 4 doses and for each dose 6 animals 
were examined. As a reference compound suxamethonium was used, which is a known compound widely 
45 used as a neuromuscular blocking agent having a short activity period. It was found thot tho compounds 
according to the invention caused a neuromuscular block which had a bout the same length of time as the 

block induced by suxamethoriiiim. . ^ . • 1 

To alert doqs 6 animals for each test compound four doses causing a total muscle relaxation were 
administered and the time between the administration and the total muscio reloxcition 00 woll ae tho timo 
50 between the administration and the disappearance of the activity was measured. The experimental data are 
set forth in the Table II. It has been found that the time of disappearance is shorter for the new compounds 
than for suxamethonium. 
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3 a -Pyrrolidino-17a-methYM7a 



-aza-D-homo-Ba-andrqstane-di- 
methobromide 

3a .PyrroUdino-17a-methyl-17a- 
-aza-D-homo-Bot-androstane-di- 
methplodlde 

3j3 -Pyrrolidmo-17a-methyi-17a- 
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methobromide 

3/3 -Pyrrolidino-17a-methyl-17a- 
-aza-D-homo-5a-androstance-di- 

methoiodid 
Suxamethonium 



100 



120 



125 



105 
60 



11.2 

12.4 

13.0 

12.6 
11.0 



10 



15 



20 



25 



25 



Table tl 



30 



35 



40 



45 



50 



66 



60 




100 



100 



ido 



19 



21 



8.5 



9.5 



3a -Pyrrolidino-17a-methyl-17a 
-aza-D-homo-Bof-androstane-di- 
methobromide 

3a .pyrrolidino-17a-methyl-l7a- 
-aza«D-homo-5a-androstane-di- 
methoiodide 

3/3 -Pyrrondino-17a-methYM7a- 
-aza-D-homo-5a-androstane-di- 
mothobromide 

3fi -Pyrrolidino-i7a-methyl-17a- 
-aza-D-homo-5a-andro$tane-di- 
methoiodid© 
Suxamethonium 
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ration of 0.5 to 10 mg./ml. The injection solutions are then sterilized and filled into ampoulles under sterile 
conditions. 

Fortho treatment of adult human patients the active ingredients are administered in a dose of 0.1 to 0.5 
mgy kg body weight. They are advantageously used to facilitate short medical treatments, first of all in the 

5 surgery-incubatibn,treatmentof fractions, sprains -and may also be employed in a shock treatment as 5 
muscle relaxants. 

The compounds of the general formula ! as hereinbefore defined and the acid addition salts and quater- 
nary salts thereof - the latter being encompassed by the general formula I/a - may be prepared by the 
following process, which process constitutes a further feature of the present invention 
10 A known compound of the general formula II, wherein R4 is as hereinbefore defined, is reacted with an 10 
alkyi- aryl- or aralkylsulphonic acid halide to prepare a compound of the gieneral formula III, in which is as 
hei einbefore defined; the compound of the general formula III obtained is then reacted with a heterocyclic 
amine derivative of the general formula IV 

J 

-(CH2)2— ^ 

20 wherein R I and n are as hereinbefore defined; then a compound of the general formula V obtained, wherein 20 

R I, n and the symbol afre as hereinbefore defined, is reduced to give a compound of the general formula 

Vl, wherein R „ n and the symbol are ae defined above, vyhich ic methylated to afford a compound of the 

general formula I, wherein R,, n and the symbol are as defined above, which is optionally converted into an 

acid addition salt thereof, or is optionally reacted with an alkyi or alkenyl halide to produce a corresponding 

25 quaternary salt of the general formula I/a, wherein Ri,R2, A, n and the symbol ^ are as hereinbefore 25 
defined. 

According to a preferred embodiment of the process of the invention the compounds of the general 
formula I are prepared as follows:- 
Aknown compound of the general formula ir[Tetrahed'ron 2/ (4), 743-57 (1965); Helv. Chim. Acta55, 1404 

30 (1955)1 Is reacted with a sulphonic acid halide, preferatJiy with methanesUj phonic acid chloride or 30 
p-toluene-sulphonic acid chloride, in a tertiary amine or in a mixture of a tertiary amine, such as pyridine and 
a reaction-inert solvent, preferably methylene chloride, at a temperature of below 30**C, preferably at 5 to 
10*C. When the reaction terminates the mixture is poured onto water, the precipitated product is filtered off, 
is released from the tertiary amine by washing with a dilute acid and subsequently with water, or alterna- 

35 tively the product is extracted with methylene chloride to eliminate the tertiary amine. To an alkyl> or aralkyi- 35 
sulphonic acid derivative of formula III obtained a five- or six-membered heterocyclic amine containing one 
or two nitrogen atoms, preferably pyrrolidine, N-methylpiperazine piperidine is added, and the mixture 
obtained is kept at a temperature of below 140°C, preferably at the boiling point of the mixture, optionally in 
the presence of a solvent until the reaction terminates. Thereafter the excess of the heterocyclic amine and 

40 optionally the reaction-inert solvent are distil led* off, the residue is triturated with water, filtered, and washed 40 
with water to eliminate the heterocyclic amine reactant; or alternatively the residue is evaporated, triturated 
with a suitable solvent, preferably with acetone or acetonitrile and is filtered off. If desired, the product 
obtained is purified by recrystallization or boiling. The compound of the general formula V prepared in this 
way is reduced with a complex metal hydride, preferably with lithium-aluminium hydride or sodium-bis-/2- 

45 methoxyethoxy/- lithium- aluminium- hydride, in a reaction-inert solvent, fi g. tefrahydrofiirane or dioxane. 45 
preferably at the boiling point of the reaction mixture. The reaction terminates in 1 -2 to40-50 hours. Thereaf- 
ter the excess of the reducing agent is decomposied in a manner known parse, for example with water or 
ethyl acetate in the presence of nitrogen, the precipitate is filtered off and is washed several times preferably 
with the eolvant ueed ae a reaction medium. Upon evaporation of the solvent and the wash liquor the residue 

50 is crystallized. 50 
The compound of the general formula VI obtained is methylated asfollows:- 
The compound is dissolved in an excess anriount of formic acid and formeldehyde and the reaction mixture 
is boiled for several hours. When the reaction terminates the mixture is evaporated until a syrupy residue is 
obtained, which is alkalized, diluted with water, filtered and is washed to neutral with water. The compound 

55 of formula I obtained is purified by crystallization from a polar solvent, for instance ether, acetone. 55 . 

If desired, compounds of formula I are converted into the non-toxic physiologically compatible organic or 
Inorganic acid addition salts thereof, by methods known per j>e. In the living organism especially the Inor- 
ganic hydrogen halide acid addition salts and the organic acetates, gluconates, tartarates and alkylsulpho- 
nates show the most advantageous properties. 

60 Conipounds of the general formula I/a are prepared from the bases of the general formula I by dissolving 60 
a corresponding compound of formula \ in a reaction-inert solvent, preferably acetone or In a mixture of 
acetone and methylene chloride and a solution of an excess amount of a corresponding alkyI or alkenyl 
halide, preferably methyl bromide, methyl iodide or allyl bromide In an appropirate solvent used as a 
reaction medium is added. The reaction is performed at room temperature or at the boiling temperature of 

65 the reaction mixture, under atmospheric pressure or in a bomb tube, under an overpressure of several atm. 65 
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EXAMPLE 1 



3Z^rfondmo-17a-methy.07a-a^^ 

2 g. (0.0055) moleslofSa-pvrrol.d.no-l^/a- methyl- 7^^^^^^ chloride whereupon a solution of 3.29 g. (0.034 
lOmixture of 50 ml. of dry acetone .^O "tJ^JI^^J^J^^^^^^^^ reaction mixture is allowed to 

methyM7a-aza-D- homo-5.- androstane dimethobromide 

Mp- 288 to 290''C (decomposition) ^ 

20 

Analysis for CajHAgNiDrj: „ „ . , c m or Or - 9q 19 %• 
JtaH- C = 56.93 %, H - 8.75 %. N = 5.10 %, Br - 29.19 %, 



10 



15 



calculated: C = 56.93 %, H = 8.75 %. N = 5.io - 



26 



30 



35 



25 described herelnt)efore 

^s'^^Syloxy-l?- 0'<°-J7a-aza-D- homo-^^^^ androatone to dis«olvod in 600 ml. of dry 

40g.(0.131 moles of3^-hydroxv-i7-oxo-l7a-dzd ° . .^^^^ 

30 pyridU,e then 20.8 g. (0.181 moles) mixture is stirred for 
ous stirring so that the temperature [^'"^'"^.^^J:^^^" ° eactlon is monitored by thin layer 

furthers hours at the same temperature wMe the prog e^^ addBd.dropwi»eto4000 ml. of 

chromatography. When the ^^,;";'"f„^f,"/j3^^^^^ to pyridine-free and neutral with vyater. a 2 % 

"""'*"hv:rroThi:;!?S s^^^^^^^^^^^^ p^duct obtained is dried at 60-C/n vacuo. 

M.p.: 167"tol68'*C 
fal^D 13.9 (c = 1%in chloroform) 

Found: C = 62.40 %, H = 8.40 %, N -3.50 %. 

EXAMPLE ID ,. A 45 

45 3i3-TosyloxY-17-oxo- ^ %^^l^-J'°!^°:^''22Va^^^^^^ homo-5a- androstane are dissolved in 3900 ml. of 
: 130 g. {0.283_motes) ''^f^^:^'^^'^^^,^^^^^^^ - sulphochloride are added to the 

dry pyridine, then 283 g. (1 .44 moles) , of freshly "^^^^r^^'^^^^^^ ^^^^ ^^,24 hours, while the progress of 

dried ateO" to^O-Cm vacUO,»^en boiled In 700 ml. of acetone under st.mng. 

Yield: 1 58 g. (80.7%) of 3i3-tosyloxy-17-oxo-17a-aza-D-homo-5ar- androstane 

55(Vl.p.: 258°to260'C ^, , . 
r 125 = _2 2° (c = 1 %in chloroform) 

60 

60 Analysis for C26H37O4NS: ^ m * 

Calculated: C = 67.97 H 8.06 %, N = 3.05 %, ^ 
Found: C - 67.62 H = 7.82 %, N = 2.90 %. 

EXAMPLE IC • ^ 65 

66 3a-Pyrrolldino-17- oxo-17a-a2a-D^ homo-5a- androstane 



■6 



16 g. (0.041 moles) of 3a-mesyloxy-17*oxo -17a-a2a-D- homo-5a- androstane are dissolved in 100 ml. of 
pyridine. The solution is refluxed for 20 hours and subsequently cooled to room temperature. The precipi- 
tated crystalline substance is filtered off and washed to pyrrolidine-free with water. The mother liquor is 
evaporated, the residue is triturated with water, filtered and thoroughly washed with water. The two crystal- 
5 line products are combined, dried at 60** tolO'^Cfn vacuo, and boiled in 60.ml. of acetonltrile with stirring. 5 

Yield: 13.7 g. (91.6 %) of 3a-pyrrolidino-17- oxo-17a-a?a-D- homo-6a-androstane 
M.p.: 285«to288*C 
[a]gs =+ 13.3 (c = 1 %in chloroform) 
10 IR spectrum: 1660 <amide I) : 2880to 2500 (N-CH,) .10 
Analysis for C23H38ON2: 
Calculated: C = 77.09 %, H = 10.61 %, N= 7.83 %; 
Found: C = 76.80 %, H 10.50 %, N 7.70 %. 

15 EXAMPLE ID ; ^ -,5 

3 a-Pyrrolidino- 17a-aza-D- homo-5a- androstane 

10.5 g (0.029 moles) of 3a-pyrrolidino-17-oxo-17a-aza-D- homo-5a- androstane are dissolved in 205 ml. of 

dry dinxane, whereupon 1 0.5 q, of lithiiim-aluminiLim hydride are carefully added to the solution under a 

nitrogen flow. The reaction mixture is brought to the boil in an apparatus equipped with a CaCI z-tube and a 
20 reflux condenser and is refluxed for about 30 minutes. Thereafter the reaction mixture is cobied to 10*C and 20 

the excess of lithium-aluminium hydride is decomposed with 20 ml. of water with stirring, under a vivid nitro- 

gon flow. The precipitato concieting of lithium hydroxide and aluminium hydroxide is filtered and thoroughly 

washed with several portions of dioxane. The dioxane solution obtained is evaporated to dryness and the 

residue is purified by precipitation. 
25 ' 25 

Yield: 9.1 0.(90.2 %) of 3iv-pyrrolidino-17a.aza-D-homo-5a- androstane . - 
. .M.p.: 84°to85''C 

[aj'gs = + 4.6" (c = 1 %in chloroform) 

NMR spectrum: 0.79 (19 CH3) ; 1.02 (18 CH3) ; 2.8 (17 CH2) 
30 Analysis for C23H40N2: 30 

Calculated: C = 80.23 %, H = 1 1 .62 %, N = 8.13 %; 

Found: C = 80.01 %, H - 11.50 N « 7.92 %. 

EXAMPLE IE 

35 3a-Pyrrolidino-17a-methyI-17a-aza-D-homo-5a- androstane 35 
7.1 g (0.02 moles) of 3a-pyrrolidino -17a-aza-p- homo-5a-androstane are dissolved In a mixture of 85 ml. 
of formic acid and 64 ml. of formaldehyde, then the mixture Is refluxed for 2.5 hours. A further 64-ml. portion 
of formaldehyde is added to the reaction mixture and it is refluxed for furthiar 2 hours. The reaction mixture is 
then evaporated to near to dryness and its pH-valiie is adjusted to 10 with a 5 % aqueous sodium hydroxide 

40 solution. The precipitated amorphous substance is filtered off, washed to neutral with water and dried at 50** 40 
to 60**C m iracan . Thf* prndi int I55 purif iRd by boiling with 40 ml. of ether. 

Yield: 5.6 g. (75.9 %) of 3a-Pyrrondlno-17a- methyM 7a- aza-D-homo-5a- androstane 
M.p.: 156°to158°C 

45 [ar]g5 -+ 9.8*»(o - 1 %of chloroform) 46 

NMRspectrum: 0.77 (19 CH3) ; 0.83 (18 CH3) ; 2.21 (17a NCH3) 
Analysis for C24H24N2: 

Calculated: C = 80.44 %, H = 1 1 .73 %, N = 7.82 %; 

=ound: C - 00.20 %, H - 11.52 %, N - 7.71 %. 

50 50 

EXAMPLE 2 

3 a-Pyrrolidino-1 7a- methyM 7 a-aza-D- homo-5cK- androstane dimethotodide 

2 g. (0.0055) moles of 3a-pyrrolldino-17a- methyMTa-aza- D-honio-5af- androstane are dissulved in a 
mixture of 10 ml. of acetone and 1 5 ml, of ethanol at the boiling temperature, then 4 g. (0.028 moles) of 
55 methyl iodide are added to the boiling reaction mixture. Boiling is continued for about 60 minutes, where- 55 
upon the reaction mixture is cooled to below 10°C, the precipitated crystals are filtered off and washed with 
an acetone/ ethanol mixture which has the above composition. 

Yield: 2.8 g 79.09 %3a-pyrro!idino-17a- methyl-17a-aza-D- homo-5a- androstane dimethoiodide 
60 M.p.: 293*" to 295'^C (decomposition) 60 
[cK]g5 = + 28.4** (c = 1 % of an aqueous solution) 

NMR spectrum: 0.80 (igCHj) ; 1.48 (18 CHj) ; 2,94 (17a CH3) ; 3.12 (3a NCHj) 

Analysis for C26H48N2I2: 
Calculated: C = 49.21 %, H = 7.57 %, N = 4.41 %; 
65 F jund: C = 49.00 %, H = 7.60 %, N = 4.30 %. 65 
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EXAMPLES 

• 3 a- {4-Methyl-piperazino) -17a-methyl-17a-aza-D- homo-5a- ondroctane diallylbronnide 

0.3 g (0.0007 moles) of 3a- (4-methyl-piperazino) - 17a-methyl-17a-aza -D-homo-Sa- androstane are dis- 
solved in a mixture of 5 ml. of acetone and 2 ml. of methylene chloride, then 1 .39 g, 0.01 14 moles of allyl 
5 bromide are added to the solution. The reaction mixture is boiled for one hour, whereupon it is coolisd to 5 
room temperature and diluted with 50 ml. of ether. I he precipitated solid is filtcrod off and crystallized from 
a 1 :5 mixture of ethanol and ether. 

Yield; 0.40 g. {82.13 %) of 3«- (4-methvl-piperaz'mo)-17a- methyl-17a-aza-D- homo-5a- androstane diallyl- 
10 bromide ' 10 

M.p.: 200° to 202^*0 (decomposition) 

[a]^^o = + .3.6° (G = 1%) aqueous solution) 
Analysis for CaiHssNjBri: 

Calculated: C = 59.14 H = 8.74 N = 6.67 Br = 25.43 %; 
15 Found: C « 58.9V%, H = 8.50 %, N = 6,41 %, Br = 25,1 %. 15 

EXAMPLE4 

3/3-Pyrrolidlno-17a-methyI -17a-aza-D-homo -5a- androstane dimethobromide 
The title compound is prepared starting from 3/3-pyrrolidino-17a- methyl-17a-aza-D-homo -5a-androstane 
20 and methyl bromide, following the procedure described in Example 1. 20 

Yield: 87 % of 3 )3-pyfrblidino-1 7a- methyI-17a-aza-D-homo-5a- androstane dimethobromide 
M.p.: 270'=* to 280°C (decomposition) 
[«] 25 = o<» (c = 1 %in water) 

25 NMRspectrum: O.SKISCHa) ; 1.4» (18 CH3) ; 2.09 ; 2.95 (17a NCH,) ; 3.1 1 (30 NCH3) 25 
Analysis for C26Hj8N2Br2: 

Calculated: C = 56.93 %/H = 8.75 %, N = 5.10 %, Br = 29.19 %; 

Found: C = 56.68 H = 8.50 %, N = 4.90 %, Br = 29.00 %. 

3 a-Mesyloxy-1 7-OXO-1 7a-aza-D- homo-5a- androstane 
30 The title compound is prepared starting from 3a- hydroxy-17- oxo-17a-aza-D- homo-5a- androstane and 30 

methanesulphonic acid chloride, following the procedure described in Example la. 

Yield: 87 %of 3a-mesyloxy-17-oxo- 17a-aza-D-homo-5a-androstane 
M.p.: 174*»to176''C 

35 [a]g5 = + 0.76° (c = 1%in chloroform) 35 
Analysis for C20H33O4NS: 

Calculated: C = 62.66 %, H = 8.61 %, N = 3.65 %; 

Found: C = 62.40 %, H = 8.50 %, N = 3.45 %. 

3 0-Pyrrolidino-1 7-0x0-1 7a-aza-D- homo-5a- androstane 
40 The title compound is prepared starting from 3 a-Mesyloxy-17-oxo-1 7a- aza-0-homo-5a- androstane and 40 

pyrrolidine, following the procedure described in Example 1 c. 

Yield: 90 % of 3/8-pyrrolidlno-17-oxo7 17a-aza-D-homo- 5a- androstane 
M.p.: 298^to300-C 

45 [a] 25 14.2° (c = 1 %in chloroform) 45 
Analysis for CzaHagNi: 

Calculated: C - 77.09 %, H = 10.61 N = 7.83 %; 

Found: C = 77.00 %;h = 10.40 N 7.G0 %. 

3/3-Pyrrolidino-17a-aza -D-homo-5a- androstane 
50 The title compound is prepared by reducing 3/3-pyrrolldino-17- oxo-17a-aza -D-homo-5a- androstane with 50 

lithium-aluminium hydride, following the procedure described In Example Id. 

Yield: 87 % of 3 ^-pyrrolidino-i 7a- aza-D-homo-5a- androstane 
M.p.: 208**to210°C 

55 [q:]25 «o.O*»(c = 1 % in chloroform) .55 
Analysis for C23H40N2: 

Calculated: C == 80.23 %, H = 11.62 %, N = 8.13 %; 

Found: C = 79.92 %, H = 1 1 .40 %, N = 8.00 %. 

3/8-Pyrrolidino-17a- methvl-17a-aza-D-homo-5a- androstane 
60 The title compound is prepared starting from a mixture of 3^-pyrrolldino-i7a- aza-D- homo-6ot 60 

androstane, formic acid and formaldehyde, following the procedure described In Example 1 e. 



Yield: 78 ] of 3/3-pyrrolidino-l7a- methyl-l7a-aza-D- homo-5a- andrp.stane 
M.p.: 148''to150°C ' * 

65 fn.12s ^ + 13.5«> (c = 1 %in chloroform) 



65 
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NMR spectrum: 0.75n9CH3);0.81 {18CH3);2^0(17a-NCH3) 

Analysis for C24H43N 2: 
Calculated: C - 80.44 H - 1 1.50 96, N - 7.60 %; 
Found: C = 80.19 H = 1 1 .31 %, IM « 7.36 %. 

5 5 
EXAMPLES 

B/a-Pyrrolidlno-T/a- methyl-1 /a-aza-D- homo-ba androstane dimethoidide 

The title compound is prepared starting from 3;3-pyrrolidino-17a- nriethyl-17a- aza-D-homo -5a- andros- 
tane and methyl iodide, following the procedure described In Example 2. 

Yield: 88% of 3)3-pyrrolidmo-17a- methyl-17a-aza-D- homo-5cr- androstane dtmethoiodide 
M.p,: 306" to 31 OX (decomposition) 
[a jgs = 0* (c « 1 % in water) 

NMRspectrum: 0.81 (19 CH3) ; 1.48 (18 CH3) ; 2.88; 2.93 (Ha-NCHa) 3.10 (3 J3-NCH3) 
15 Analysis for C26H48N2I2: 

Calculated: C =^ 49.21 %, H = 7.57 %, N = 4.41 %; * 
Found: C = 49.10 %, H - 7.31 N = 4.19 

. EXAMPLES 

20 3a- (4-Dimethyl-piperazino) -17a-dimethyl -17a-aza-D- homo-5a- androstane dibromide 20 
2 g. (0.005 moles) of 3a- (4-methyl-piperazino) -17a- methyl-1 7a- aza-D-homo-Sa- androstane are dissol- 
ved in a mixtur© of 25 ml. of acGtone and 25 ml, of mothylone chloride, then a solution of 2.85 g. (0.03 moles) 
of methyl bromide in 1 9 ml. of acetone is added. The reaction mixture is allowed to stand at room tempera- 
ture for 24 hours, whereupon the precipitated crystals are filtered off and washed thoroughly with a 1 :1 
25 mixture of acetone and methylene chloridel 25 
The product is dissolved in ethanol and the quaternary product is precipitated upon addition of ether. 

Yield: 2.6 g. (87.2 %) of 3a- (4-dimetthyl-piperazlno) - 17a-dimethyl-17a- aza-D-homo -5a- androstane dib- 
romide 

30 M.p.: 284* to 286"C (decomposition) * 30 

[a]g5 = 4- 2.2'' (c = 1 %in water) 

NMRspectrum: 0.78 (19 CH3) ; 1.45 (18 CH3) ; 2.93 (17a-NCH3) ; 

3.10 ; 3.15 (3a 4-dimethyl-piperazine) 
Analysis for C27H s iN3Br2: 

35 Calculated: C = 56.15 H = 8.83 %, N = 7.27 Br = 27,27 %; -'oc 
Found: C = 56.00 H = 8.60 %, N =7.02 %, Br = 27.50 %. 

3a- (4-Methyl-piperazino) -17a-methyl-17a-aza-D- homo-5a- androstane used as a starting compound is 
prepared as follows:- 

3a-(4-methyl-piperazino) -17-oxo- 17a-aza-D- honio-5a- androstane 
40 12 g. (0.31 moles) of 30- mesyloxy-17-oxo -17a-aza-D-hbmo -5a-androstane are dissolved in 72 ml. of 49 
N-methylplperazine. The solution obtained is refluxedfor22 hours then is cooled to room temperature. The 
precipitated crystalline product is filtered off, washed to N-methy Ipiperazine-free with water of S^C and 
thereafter is dried at a temperature of 60° to 70'C until a steady weight. 
The crystalline product is purified by boiling in acetonitrile. 

45 

Yield: 10.2 g. (84.1 %) of 3a- (4-methyl-piperazin) -17-oxo -17a- aza-D-homo -5a- androstane 
M.p.: 268no270'*C 
[a]g5 = +11.3° (c = 1 % in chloroform) 
IR spectrum: 1680 cm"' amide I 
50 NMRspectrum: 0.80 (19 CH3) ; 1 .13 (18 CHj) ; 2.27 {4-methyl-piperazine) qq 
Analysis for C24H 4 lON 3: 
Calculated: C = 74.41 %, H = 10.59 %;N ^ 10.85 %; 
Found: C - 74.20 H = 10.36 %, N— 10.61 

3a- (4-methyI-piperazino) -17a-aza-D- homo-5a- androstane 

55 7 g. (0.018 moles) of 3a-IM- methylpiperazino-17- oxo-17a-aza-D-homo -5a- androstane are dissolved in 55 
140 ml. of dry dioxane, then 7 g. of lithium-aluminium hydride are added to the solution, under a nitrogen 
flow and vigorous stirring. The reaction mixture is boiled in a flask equipped with a reflux condenser 
supplied with a CaCI 2-tube, under a nitrogen flow for 32 hours. The reaction mixture is then cooled to lO^^C, 
whereupon the excess of lithium-aluminium hydride is decomposed with 15 ml. of water, under vigorous 

60 stirring and intensive nitrogen flow. qq 
the precipitate, which.consists ot lithium hydroxide and aluminium hydroxide is filtered off and washed 
several times with dioxane. The dioxane solution is evaporated to dryness and the residue is crystallized 
from acetonitrile. 



45 



65 Yield: 6.0 g. (89.0 %) of 3a- (4-methyl-piperazlno) -17a-aza-D- homo-5a- androstane 
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M.p.: 119*»tOl20**C 
' Md^ = + 2,6^ {c = 1 % in chloroform) 

NMR spectrum: 0.80 (19 CH,) ; 1.03 (18 CH3) ; 2.27 (4-methyl-plpera2me) ; 2.80 (17-CHJ 
Analysis for C24H43N3:. . . 

5 CQiculatQd: C = 77.21 %, H = 1 1 .52 %, N = 1 1 .26 %; 5 
Found: C = 77,00 %, H 1 1.31 %, N = 1 1,02 
3flf- (4-methyl-piperazino) -1 7a- methyl-17a- aza-D- homo-5a- androstane 

10 ° f " ;''lt'''"^l'' ^""l ^^^^••'"^''^^hvdeandthe reaction mixture is refluxed for 2.5 hours. 

1" Thereafter a further37-:ml. portion of formaldehyde is added to the reaction mixture and boiling is continued 10 
for further two hours. The reaction mixture is then evaporated to nearly dryness and the pH-value is adjusted 
to 1 0 with a 5 % aqueous sodium hydroxide solution. The precipitated amorphous product is filtered off 
from e^^^^^^ "^^^^ ^"'"^ "^"^"^ ° temporaturo of 50« to 60°C/n »/aci/o. The product is crystallized 

^^"^^ • ■ 

M p^-* ^A^io^5pc'^ ''*'"^®^^y'"P*P®''^2'"o' -17a-methyl -17a-aza.D-homo -5a- androstane 

[Gf]25 = + i6.5<» (c = 1 %in chloroform) 
_ NMRspectrum: 0.77 (19 CH3) ; 0.82 (18 CH3) ; 2.18 (17a.NCH3) ; 2.26 (4-methylpiperazine) 

20 Analysis for C25H45N3: ^ r- r- # 20 

Calculated: C = 77.51 %, H = 1 1 .62 N = 10.8b %; 
Found: C - 77.30 H = 11.40 %, N = 10.60 %, 

EXAMPLE? 

25 3a- Pypendino-17a-methyl-17a-aza-D- homo-5a- androstane dimethoiodlde 25 
The title compound is prepared starting from 3a-piperrdino -17a-methyl -17a-aza-D- homo-Sa- androstane 
and methyl iodide, following the procedure described in Example 2. 

Yield: 85 %of 3 a-pyperidino -17a- methyl -17a- aza -D- homo-5a- androstane dimetholodlde 
30 M.p,: 274''to276°C • 30 

[a]25 32.2MC = 1 % in water) 
Analysis for C27H5pN2h: 

Calculated: C = 49.39 H = 7.62 %, N = 4.26 %, I * 38.70 %; 
Found: C = 49.10%, H = 7.41 %, N = 4.00 I = 38.40 %. 
35 3a-Pyperidino-17-oxo-17a-aza-D-homo-5af-androstane 35 
The title compound is prepared starting from 3/?- mesyloxy -17-0x0-1 7a -aza-D-homo -5a- androstane and 
piperidine, following the procedure described in Example 1 /c. «i"uro5iane ana 

Yield: 90 %of3a-pyperidino -17- 0x0 -17a- aza-D-homo -Sa- androstane 
40 M.p.: 270*to272"'t; 4q 

(arjgs =+ 13.7° (c = l%in chloroform) • 
IR spectrum: 1675 cm"* amide I 

Analysis for C24H40N2O: ■ ' r 

Calculated: C = 77.41 H = 10.7b N == 7.52 ro; 
45 Found: C = 77.19 H = 10.50 %, N = 7.31 %. " 45 

3a-Pyperidino -17a- aza -D- homo -5a- androstane 

The title compound is obtained starting from 3a-piperidino -17-0X0 -17a-aza-D- homo-Sa- androstane bv 
reduction with lithium-aluminium hydride, following the procedure described in Example id. 

50 Yield: 81 %of3a-pypendino -17a- aza-D- homo -5a- androstane 50 
M.p.; 108*'to110''C 

[aJ2s = 4. 7.6" (c = 1 %ln chloroform) 

Analysis for C24H42N2: 
Calculated: C = 78.21 %, H = 11.73 %, N = 7.60 %; . 
55 Found: C = 78.03 H - 11 .54 %, N = 7.79 % 55 

3a-Pyperidino -17a- methyl -17a- aza -D-homo -5a- androstane 

The title compound is prepared starting from 3a-plperidino -17a-aza-D- homo-5a- androstane by alkyla- 
tion with a nnixture of formic acid and formaldehyde, following the procedure described in Example le. 

60 Yield: 85 % of 3 a-pyperidino -17a- methyl -1 7a- aza-D^homo -5a- androstane 60 
M.p.: 176* to 177*0 

- +.17.8* (c = 1 %in chloroform) 
Analysis for C25H44N2; 
Calculated: C ^ 80.64 %, H = 1 1 .82 %, N = 7.52 %; 
fiR c«.,p,w. n = Rn.7.? <^n, H = 11.58 %. N = 7.72 %. 65 
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EXAMPLES 

3a-Pyrrolidino -17a- methyl -17a- aza -D-homo-5a- androstane diethanesulphonate 

2 g. of 3a-pyrrolidino -17a- methyl -17a- aza -D-homo-5a- androstane are dissolved in 30 ml. of dry 
ethanol, then 1.2 g. of ethanesulphonic acid are added to the solution. Thereafter 2/3 of the ethanol is 
5 distilled off, then 50 ml. of ether are added to the residue. The precipitated white crystalline substance is 5 
filtered off, thoroughly washed with several portions of ether and is dried over phosphorous pentoxide/V? 
vacuo. 

Yield: 3.0 g. (93.7 %) of 3a-pyrrolidino -17a- methyl -17a- aza -D-homo-5a- androstane diethanesulphonate 
lOM.p.: 268** to 270"C (decomposition) 10 
= + 62'* <c = 1 % in water) 
AnalysisforC28Hs4S2N206. HjO: 
Calculated: C = 58.13 %M = 9.34 %, N = 4.84 %; . 
Found: C = 57.92 %, H = 9.10 %, N = 4.62 %. . 
15 15 
EXAMPLE9 
Injection solution 

10 g. of 3a-pyrrolidino -17a- methyl -17a- aza -D- homp-5rjf- androstane dimethnbromirie are dicssnlved in 
2000 ml. of pyrogen e-free physiological sodium chloride solution and thereafter the solution obtained is 
20 filled into ampoulles. Into a 2-ml. brown ampoulle 1 ml. of the above injection solution Is filled. The ampoul- 20 
les are sterilized in a knoWn manner. 

CLAIMS 



25 1 . Compoundis of general formula I 



30 




35 



40 



wherein 

Ri represents a methylene or^;:: N-CHs group; 
n is 1 or2; and 

the symbol ~ indicates an a- or )3- configuration 

and the acid addition salts thereof and the quaternary salts of general formula la 



45 



50 



,(CH2)n 



R2 




.2A' 



(I/a) 



25 



30 



35 



40 



45 



50 



wherein R i, n and are as defined above« R2 represents an alkyi or alkenyl group containing from 1 to 4 
carbon atoms and A represents a halogen atom with the proviso that, when Ri represents an N— CHs group 
then the R2 group attached to the ring Including Rt is attached to the nitrogen atom of said R| group and 
55 when R i represents a methylene group then the R2 group attached to the ring including R 1 is attached to the . 
nitrogen atom of the group 



60 




60 



2. Quaternary salts of general formula la as defined in claim 1. 

3. Physiologically compatible acid addition salts of compounds of general formula I as defined In claim 1 . 
65 4. 3-a-Pyrrolidino -17a- methyl -17a- aza -D-homo -5ar androstane dimethoiodide, . 
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5, 3^-Pyrrolidino -17a- methyl -17a- aza -D-homo-5o!- androstane dimethoiodide. 
e! 3of-Pyrrolidino -17a- methyl -17a- aza-D-homo -5a- androstane dimethobromido. 

7 3i3-Pyrrolidino -17a- methyl -17a- aza-D- homo-5a- androstane dimethpbromide, 

8* Compounds as claimed in claim 1 , other than those claimed In any of claims 5 to 7, as herein specif i- 

' ""t t p^oS^^^^^^^^ o^^eneral formula I as detlnec, in claim 1 which com- 

prises treating a compound of formula VI, 

H 



10 




.(CH2)n- 




15 



(wherein R. n and --are as defined in claim 1) With a methylating agent ^r^^^in «nrt 

10 A process aa claimed in claim 9 wherein the methyiating agent is a mixture of formic acid and 

'T"'Tprt!^^^ as claimed in claim 9 or claim 10 wherein the compound of formula VI Is obtained by 
OA reducing a compound of forniulaV, 

H o 



25 




30 "'ASiJoc^'as^daT^^^^^^^^ reduction is effected by means of a complex metal hydride, 

la' A S^ocS as cla!med in claim 12 wherein the complex metal hydride is lithulm alumm.um hydnde or 

reacting a compound of formula 111, 

35 



40 




(HL) 



(wherein R, represents an alkane-, aryl- or aralkane-sulphpnyloxy group) with a compound of formula IV 

-(CH2)n---\ ■ 



46 



^1 



NH 



^^(CH2)2 

50 (wherein R i and n are as 



,5. A process as d^LeSrc.almU wherein the compound of formula .1. is obtained by reacting a 
compound of fornnula 11, .Ho 




66 



the sulphonic acid halide is effected in the presence of ^ ?®'^'^'y.^^!"®- . ^ 
«R the suiphomc^^^ ^^^^^^^ ^^^.^ ^^^^^.^ ^^^.^^ ^^,^3 ,3 py„d,„e. 
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19. A process as claimed in claim 17 or claim 18 wherein the reaction of the compound of formula II with 

thfi sulphonic acid halide is effected in the presence of an inert solvent. r 

20. A process as claimed in claim 19 wherein the inert solvent is dichloromethane. 

21 . A process for the preparation of acid addition salts of compounds of general formula I as defined in 

5 claim 1 which comprises reacting a compound of formula I as defined in claim 1 with an acid. 5 

22. A process for the preparfltihn of acid addition salts of compounds of general formula I as defined in 
claim 1 which comprises reacting a compound of fonmula I as defined in claim 1 with an acid. 

22. A process for the preparation of quaternary salts of general formula la as defined in claim 1 which 
comprises reacting a compound of formula I as defined in claim 1 with a compound of formula R2A (wherein 

10 R2a«id A are OS defined In claim 1) -j 

23. A process as claimed in claim 22 wherein the compound of formula I is reacted with methyl bromide, 
methyl iodide or allyl bromide. 

24. A process forthe preparation ofcompounds as claimed in claim! substantially as herein described. 
2b. A process for the preparation of compounds q3 cloimcd in claim 1 substantiaUy as herein Hesnribed In 

15 any of Examples 1 to 8. ... x 1 • o* 

26.. Compounds as claimed in claim 1 whenever prepared by a process as claimed in any of claims 9 to 

25. 

27. Pharmaceutical compositions comprising, as active iny 1 edient, at least one compound of formula I ae 
defined in claim 1 or a physiologically compatible acid addition salt thereof or a quaternary salt of formula la 

20 as defined in claim 1, in association with a pharmaceutical carrier or excipient. 20 

28. Compositions as claimed in claim 27 in a form suitable for parenteral administration. 

29. Compositions as claimed in claim 27 or claim 2a in the forhn of dosage units. 

30. Pharmaceutical compositions as claimed in claim 27 substantiaUy as herein described. 

31 . Pharmaceutical compositions substantially as herein described in Example 9. 

2S 32. Compounds of general formula Vl as defined in claim 9. 25 

33. A process for the preparation of compounds of general formula VI as defined in claim 9 substantially 
' as herein described. 

.34. Compounds of general formula V as defined in claim 11. 

35. A process forthe preparation of compounds of general formula V as defined in claim 1 1 substantially 
30 as herein described. • . 

36. Compounds of general formula III as defined in claim 14. 

37. A process for the preparation ofcompounds of general formula III as defined in clatm.14 substantially 
as herein describod. 

38. Each and every novel method, process, compound and composition herein disclosed. 
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